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TITLE: On positron annihilation in alkali-metal hydrides 
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TOPIC TAGS: positron reaction, annihilation reaction, half life, 
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ABSTRACT: In view of failures of earlier attempts to explain the 
long-lived component of positron annihilation in ionic crystals, 

the authors employed the self-consistent field method to develop a 
new treatment of the time distribution of the annihilation radiation 
in hydrides of alkali metals. It is shown that the presence of 

two components in the lifetime spectrum of the positrons in the hy- 
drides is due to the annihilation from different excited levels of 
the system etH . The possibility of existence of a third component, 
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corresponding to annihilation from the ground state, is predicted. 
The calculated curves of the angular correlation of gamma quanta in 
the case of two-photon annihilation for the ground and first-excited 
states of e*H” turn out to be quite close to those obtained by ex- 
periment. This also offers evidence in favor of the proposed me- 
Chanism of annihilation. It is pointed out in conclusion that the 
proposed interpretation of the positron lifetime spectrum is appli- 
cable not only to alkali metal hydrides but to other ionic crystals, 
such as alkali-halide ones. The latter should include a third com- 
ponent corresponding to annihilations from the ground state. "The 
authors thank A. S. Kompaneyets for useful discussions arid valuable 
hints, and to A. N. Ivanova of the mathematical division, for de- 
veloping a procedure for numerical integration of the equations, 

as well as to A. I. Prikhozhenko of the same division for carrying 
out the computation on the electronic computer. Orig. art. has: 

2 figures and 11 formulas. 
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TOPIC TAGS: alkali halide crystal, positron annihilation, polaron, | - 

_erystal lattice defect es E x “h 
ABSTRACT: The authors consider the annihilation of positions £rom | i ‘ Bo 
_ polaron states in alkali-halide urystails, within thi framework of | | ol 


_ the Pekar polaron theory (s. 1. Pekary Issledovanivyit po eliktzronney, 7 

_ teorii kristallov {Investigations on the Electron Theory olf Crystalis], :- 
GITTL, M-L, 1951). They caleuiate the lifetimes and momentum dis- | | 
tributions of the centers of gravity of the annihiiiting pairs in 

the case of positron annihilation by polaron states jin an "ideal". 
alkali~halide crystal, and list the additional positron annihilation 
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possible in crystals with defects. ‘The contributions mada to the 
short- and long-lived compenents of the annihilatinit Sspegtrum (with 
lifetimes .2 and ~5 x 10 sec, respectively) are. ieee to. be af- | 
fected by annihilation from the ground and: excited: Polaron states, 
_xespectively. "The authors thank A. S. ,._Kompaneyet i and A.) V 
Ivanova for a discussion of the results and for va nisiabLe: remarks." 
Orig. art. has: 8 formulas and 2 ernie 
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Tabulated data show that impregnation: ‘o£ Capron! abric “with 

emulsion decreases the bond strength between rubber and £ 
va decrease in the mechanical adhesion and: the: low cohenive 

hhesive, The use of the impreknating solution’ containiiig a 

‘the bond strength by 45-60% as compared to the initial va 

pregnation of the fabric with a solution of. époxyamide, resi 
-: MatLon with a solution of an elastomer and a graft. copolymer e 

. between the rubber and the fabric was almost doubled ad cétipiir 
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TITLE: Resonant annihilation of positrons in solbisiond ‘wien a, tee ae 
neutral atoms and with nelecules : 
SOURCE: Zhurnal eksperimental' noy i teoreticheskiay fizixi, wer’ | | 
47, no. 5, 1964, 1995-1997 oH 7 : 
TOPIC TAGS: Annihilation, positron collision, | ‘fait ainndiiiation! 
positron molecule bound state, Dirac. annihilation, positzon 
BGR Cees nar elaeeie scattering = fog Poy 
ABSTRACT: A quantitative and deaiieecive intenpristat sion is 
presented for the anomalous fast annihilation df positrdns in 
polyatomic gases, first reported by D. Paul and De Saint ‘Pierre | 
(Phys. Rev. Let. v. 11, 493. 1963). ‘The cause far this janni~ as 
hilation is found to be a positron-molecule bound! state with BG basen’ caer 
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TITLE: Determining the kinetic constants of the interaction between positronium | 


and inorganic ions i 
SOURCE: AN SSSR. Doklady*, v. 155, no. 4, 1964, 636-659 
TOPIC TAGS: chemical kinetics, velocity constant, positronium, radiation 


chemistry, unpaired electron, interaction ccnetent, annihilation gamma quanta, , 
hydrogen ion, spatial distribution, wave function, quantum leakage, tunnel effect: 


ABSTRACT: New possibilities for determining the rate constant of very fast 
chemical processes in a condensed phase have been found in the experiments de- 
signed to investigate the chemistry of the positronium (Ps}. Toe resulting ex- 
perimental data have been divided into two basic groups: substances reacting } 
strongly with Ps and reducing its lifetime, and substances with a small inter~ i 
reaction constant. The first Group is further divided into two subgroups, | 
depending on the effect of various’ additions to the angular correlation of an- 
nihilation gamma-quanta. (The experiments in angular correlation were made by 
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B. G. Yegiazarov). In the case of high-valence ions, the mentioned interaction 
amounts to a positronium oxidation. The sub-barrier transition of ang electron 
from a positronium atom to an acceptor may be more probable than the transition 
from a hydrogen atom since in the case of a positronium the resonance conditions 
of the electron levels in the initial and final states should be legs inflexible 
inasmuch as the positron, as a light and penetrating particle, cen erfectively 
absorb the recoil energy connected with the difference in the level positions, 
Tne above data implies the possible utilization of the investigations of the 
positron annihilation for determining the kinetic constanta oF rast processes 

in a condensed phase, and possibly for acquiring additional, information on the 
role of quantum leackages in chemical reactions. "The authors are grateful to 
V. G. Levich and W. DB. Sokolov for their interest in the worl: and the discussion 
of the resulte". Orig. art. has: 5 formulas and 2 tables, 
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TITLE: Characteristics of Mossbauer effect for tin compounds with a coordinate 
number six 


SOURCE: iN SSSR. Doklady*, v. 156, no. 2, 195,, 400-505 


TOPIC TAGS: Mossbauer effect, gansa fluorescence, Debye Vallerovseiv Lattor, 
Mossbauerian atom, polymer crystal, crosslink bond, quadrupelas spiineing, chemical 
displacemant, tin compound, fonicity, crystal structure 


ABSTRACT: The authors demonstrate that resonant 7y-fluorescenca without yield (the 
Debye-Vallerovskiy factor) and the character of the temperature curve assentiall 
depend on the crystal-structure relationship of Mossbauerian atoms. Two tables show 
the amount of chemfeal displacement {fn the compounds iuvestdpated and the at! 
quantities for some of these compounds at temperatures of ‘! = 7§°K and 300°K, in 
addition, a probable structure of SnF, is illustrated. Tae atrong quadrupolar 
splitting in the subject problem is explained by the eseential differences in tha 
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degree of sped ionicity of the hybridized tetravalent Sn«F bond, with horizental F 
atoms in a basic polymer crystal forming crosslink vonds beeen Sn ang two other 
(p2d,2) SnF=bonds which evidently are ionic. During the aligration rom Sn, to 

iO Saks and Cs» Sni'g i.e., from the octahedron with a Dy, Symmetry to 0, with six 
(sp3 d¢) Sn-F fet) tee bonds, the a drupolar splitting disappeared. “Instead, the 
increase in the deyree of molecular symmetry was accompanied by a strong dacpaawe 
in the Debye-Vallerovskiy factor Ce egancially at room temperature), while the chemi« 
cal displacement remained constant. Orig. art. has: 2 figures and 2 tables, 
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| ABSTRACT: The Mossbauer spectra of the absorbers dipheny'ltin ‘a 


tyhtin were 
i investigated. The spectra were obtained with the absorbers at: 


: id, dd: 

i Mdgaiil at ttowen Se 

i temperatures and the emitter Sn1129, et room tampenstura by: tht methid) described | 
‘by Ve I. Gol'dansky, Ye» Fe Makarov iidr,, DAN, 151, 357 C195} 4 Th dralues fogs) 
the chemical shift in these divalent and analgcis tetravaient olmancititn: compounds |, 

-{ were detemined: § tan/ ees) for (Php8n),, 142, (Bugin),, 1.55, u,Sx ! re Pe Bn |: 
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TITLE: The study of ferrocene dopotymers by menns of the Moonssbaugr effect nN 


SOURCE: AN SSSR. Doklady, v. 150, no. 4, 1004, 631-834 


TOPIC TAGS: ferrocene copolymers, ferroorganic polymer, Moesabpucr effuct, polymer 
crosslinking, gamma absorption spectrum 


ABSTRACT: The electronic structure of lron in ferrocene polymers and the crosslinking 
of such polymers was studied from Mocasbauor spectra, measuring the dependence of the 
resonant absorption of J-ray quanta on the relative velocities of source and absorber. 
Cobalt.57 served as the source, and the polymers used as absorbore Included soluble anil 
Insoluble polyferrocenes, polyvinylferrocencs, and copolymora of ferrocene with acetone, { 
naphthalene'\ alpha-bromonavhtlalcno‘\ p-dichlorohenzeng,‘laalicylaldahyde, bonzaldeliyde: 
and phthalaldehyde, All soluble polymers gave spcotra at BOK aimilar to those of ferrooen 
and {ta derivatives, with doublets and approximately 10% Mocnobauer effects. At rcom 
temperature, the Moeasbauer offeot of suoh polymera was smaller than for ferrocene, 
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indicating the high movability of ferrocenyl radicals In the polymeric structure. Ingoluble 
polymers showed a marked decrease in quadrupole scattering as compared with ferrocene 
derivatives or soluble polymers. The spectra showed characteristica observed for ferrl- 
cong silts and the formation of ferricene cations by electron detachment frora tron. 
Moesshauer effects at room temperature were significantly higher than the etfects mea- 
sured for the soluble polymers. Tho difference is ngcribed to the crosslinked structure 
and rigidity of molecules in the ingoluble polymers. Tho presence of two doublets tn the 
80K spectra of insoluble polymers corresponds to the electronic structures of tron in 
conjugated threo-dimensional links and {a ordinary forroceny] links of the linear polymer 
fraction. Thus, the Moegsbauer spectra can bo evaluated to oatimate the degree of crous- 
linking in polymers of ferrocene. By accounting for the concentration of {ran in the poly- 
mers and for the dimensions of absorbers, the measured values can be reducod to tha 
ahaolute probability of Moegsbauer effects in ferrocene polymers, Th. The degreo of 

cx vaalinking is defined by the relation 
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where a, refers to linear and a, to crosslinked fractions of the polymer. Orig. art. has: : 
i table, 1 figure and 2 formulas. 
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ABSTRACT: Radiothermoluminescence was used fin this work to/ evaluate the extent of 
homogeneity of polymer mixtures. Butadiene|’elestomers SKB! ina SKD, identical in 
composition but differing with regard to content of vicinal bonds, were mixed on 

rollers in various proportions. After degassing, the mixture samples were irradiated i 
with fast electrons at 77K (dose: 1 rad) and allowed to warm up at the rate of 
10—-12° per min. Previous work had shown that each of the two elastcmers had a 
well-resolved luminescence maximum corresponding to the vitzification tempereture i 

of the elastomer. It was found in the present work that when the two elastomers - 

are mixed insufficiently the mixture exhibits two luminescence maxima. On the other 
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| ABSTRACT: In previous predictions of the existence and properties of a new type 

: Of spontaneous conversion in elements with two-proton radioactivity, the author > 

. pointed out that this phenomenon is characteristic for neutron-deficient isotopes a 
of the even-numbered light elements below tin (atomic numbers of 50 or less), =H 


while in heavier nuclei this phenomenon gives way to a-decay. Other authors have precdene 


held that the region for possible prevalence of two-proton radioactivity is limit- 
ed to elements with atomic numbers of less than 38. A nore datailed analysis of 
the properties of neutron-deficlent isotopes of elements heavier tian tin shows 
that two-proton radioactivity should be widely prevalent also in the region where 
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olving. the propagation of the. polymer chain in 

ina crystal. Chain initiation is. discussed in’ ter 

ters under the influence of radiation; this: formation may ¢ 

secondary reaction. Chain growth is ‘discussed | in térms of foul 
itiation and slow chain growth; (2): Slow initiatios ‘ 

(3) The growth of the. polymer chain in ‘the sgrystal 

with breaking of the crystal; (4) De 

elevated. Heperetre. Although th 


a RBPROVED. FOR APLEASE Thursday: Septem 
is PPROVED-FOR RELEASE: Thursday, Septe bel 
L 60458965 
{ACCESSION NR: AP5007569 ~ 
of chain propagation, the forn of the! 
eiably: when. an isotropic growth of 
wilt examine the kinetic relationships. inv 
lence of two or several preferred ati 
ig. art. has: 1 Figure and 16 équati 


ASSOCIATION: “Institut. khimichesko #4 
Physics, Academy of Sciences, falas 


Hop geil” ol ti 
PPROVED FOR R 


ursday, 


AUTHOR: Suzdalev, -I. P.; Gol'danskiy 1, V. I.; Makarov, Ye. F.; Plachinga, A, S. us 4 


Korytko, L. A. Ee 


ORG: Institute of Chemicai Physica Academy of Sciences S8SR (Instatut khimicheskoy 
figikd Akedam i AUK See ee i 
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. TOPIC TAGS: Mossbauer effect, tin, chemical valence, silica gel oer wdsorpticn, 
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ABSTRACT: ‘The authors studied the dynamics of motioh“of tin atoms adsorbed ona. 
silica gel surface with specific area 300 n@/g and particle dinmeter ~100 A. A mono~ 
molecular layer of tin was produced on the surface by successive ion exchange of ‘the 
hydrogen atoms contained in the hydroxyl on the surface, first with Ca®t, and then 
with Sn#?, A special cryostat was constructed for the temperature measurement xhich 
could maintain any temperature between $0 and 300K accurate to 0.1°. AL measure- 
ments were made with the nuclear ganmi-ray resonance spectrometer deacribed by the 
authors earlier (Zavodskaya laboratoriya, no. 12, 1965). The amerimental results 
indicate that the tin atoms exist on the surface in two states, tetravalent and di-~ 
valent. The temperature dependence of the intensity of the Mousbauer effect shown 
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that the former is attached to the surface by physical adsorption, and the latter is 
held by chemisorption. With increasing temperature, the doublet components on the 
spectrum (which consist of a singlet and a douhlet) become asymmetrical, and the 
electric field gradient at the Sn?29 nucleug increases over the value for crystalline 
Sn0. Estimates are presented for the absolute values of the rns displacenents of the 
molecule Sn0s+nH20 on the surface, and of the tin atoms within the tolecules. The 
energy of the zero-point vibrations of the tin atoms and molecules, the energy at 
which the binding between the molecule and adsorption center on the surface vanishes, 
the absolute value of the ms displacement of the tin atom within the Sn0 molecule 
normally and parallel to the surface, and the temperature dependers these quanti- 
ties are also estimated. Authors thank T. Ye. Neymark, Vs M. Chert w, nd T, Ya. 
arzanoy for interest in the work and for help with the experiments, and Yu. M. Kagan 
for a discussion of the results. Orig. art. has: & figures and 4 tornmlas. 
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ABSTRACT: ‘The method consists in successively enriching each of the 
reacting components in the given complex system with the Mossbauer iso- 
Sope of the element which is in the given component (for example Fe’, 
Sn'!9) and then studying the changes in the Mossbauer spectrum of the 
reaction products as compared with the spectrum of the natural isotope 
components. Variations can be extremely fruitful in the study of rapid 

| redox processes or isotope exchange and also for the study of chemical 
processes at low temperatures. The experiments’ were conducted with . Fe 

| and fet? tons itn Cl7 ~ and $0, *7=contatning media at pi wl. The 
Mossbauer spectra were measured on an elec~ 
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| trodynamic 500-channel gamma resonance Spectrometer. Cobalt-57 was used 
as the gamma source. All measurements were taken at liquid nitrogen 
temperature. The two starting solutions contained: 8 mg of Fe 3? ions 
60% enriched with Fe5? isotope and 12 mg Fe’? with natural content of 
Fe57, After obtaining the Mossbauer Spectra on the starting solutions 
they were mixed in a cuvette and frozen at 80°K. After mixin the 
Spectral parameters of the solution are characteristic for Fe 3 with 
higher line intensities than in the starting solution of Fa'2 (see fig. 
1) indicating increase of the concentration of >7Fe in the Fe*2 form du 
i to the electron exchange reaction 


57pet3 + Fet2 eo 57p_t2 + Fet3 


The Fe’? line is weak due to the very small f’ for Fe} ion and the hig 
degree of electron exchange. Changes in the Spectrum in the course of 
the 2 hr measurement period indicate that some electron exchange takes 
; Place in the frozen solutions at 80°K. The experiment shows the ef- 
fectiveness of this method in the investigation of elnetron and isotope 
exchange. In the investigated system electron exchange between Fe 2 
and Fe’? proceeds rapidly, but at a measurable rate. It is planned in 
the future to use the method for the quantitative dnvmatigation of the 
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The authors express thelr gratitude to V. A. Trukhtanov and ff. NH. Divi- 


sheva for their help in conducting the experiments. Urig, art. has: ~ 
1 table. and 1 figure. [14] 
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| ABSTRACT: A special exe cocneueing. calorimeter was. built ' 
of Calvier's microcalorimeter for: making measurements directly}: 

A diagram of the calorimeter is shown in fig. L o£ | the Enelols 
~ {vessels of pure copper with the test sample (1) and. a caliteal tng dev} 
- | guprounded by casings (3 and 4) which. are jdentical. in their th 
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’ | The didagimtng: vessels with their odetngs are pliea li amas 
:| provides an even temperature field: around ' the: batteries ‘Of. t 
‘| (8) is: placed in a thermostatic copper casing (9) ih-whi¢h'th 


: screens (10) each 0.2 mm thick. The radiation’ ‘of the, opera 
“4d pimeter - can be: conducted both. from the énd of the 


“| this design was used in working on. the following ches prob, 
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electron density, zinc compound, ferromagnetic material, 


TOPIC TAGS: Mossbauer effect, ferrite,iron, line splitti magnetic field 
papamagnatic materdal 7 as 76s am - 


ABSTRACT: The authors obtained the Mossbauer spectra of the Ni-?n series of ferrites 
and determined the values of the internal magnetic field on the He5” nuclei with the 
zine concentration varied from 0 to 1 (at 300 and 78K). The appuratus used was of ‘the 
electrodynamic type, described in detail elsewhere (Zavodskayn luboratoriya No. 12, 
1965). ‘The ferrites were prepared by a standard ceramic technique. From the spectra 
obtained it is deduced that with increasing zine content, up to total substitution of 
zinc for the iron ions, the ferrite goes over from the ferrimagnetic ordered state to 
a paramagnetic state. The line splitting in the pure nickel ferrite can be attributed 
to the existence of two fields with different fon positions. SmiLler values of the 
field correspond to tetrahedral positions of the iron ions, Both the positive com 
ponents of the field and the electron density in the region increase simultaneously. 
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At 78K the character of the Mossbauer spectra is similar to that at room temperature, 
except that the lines converge at larger zinc contents, the internal magnetic field 
on the nuclei are larger, and the difference in the values of the internal field due 
to the different positions of the iron ions is also larger. With increasing zine con- 
tent, the field on the iron nuclei in both the tetrahedral and in the cctahedral sub- 
lattice decreases, in contradiction to the data obtained by Abe, Matsuura, et al. (J. 
Phys. Soc. Japan v. 18, 1400, 1963). Orig. art. has: 5 figures and 2 formulas. 
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SOURCE: AN SSSR. Doklady, v. 165, no. 4, 1965, 851-854 


ABSTRACT: The shock wave polymerization of condensed monomers (trioxane, 


tolane, Jsalicilic aldohyce, 


The experimantal tecnnique followed 
that described by G, A. Adadurov 4 dr, (Vysokomolek. soyed., 7 No. 1, 180, 1965), 


The experimental results are tabulated, It is concluded that observed polyner- 
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ization occurs directly in the shock wave and is not due to secondary affects. 
Orig. art. haat 1 table. 
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TOPIC TAGS: tin, ferrite, Mossbauer spectrum, spectral distribution, megnetic moment 
line splitting 


ABSTRACT: The purpose of the investigation was to determine the sig of the indirect 
ly induced (super- exchange) field at the nuclei of nonmagnetic tinetons introduced 
into an yttrium-iron-garnet matrix, previously observed by the authors (Pis'ma ZhETF 
v. 1, no. 1, 1965; Phys. Lett. v. 15, no. k, 1965). To this end the authors in- 
vestigated the Mossbauer spectra of the same garnet sample placed in an external mag- 
netic field. The change in the intesity ratios of the various spectral components, 
due to application of the magnetic field, 4s attributed to the change in the char~- 
acter of the angular distribution of the components of the transitions £ Ye (4/2) 

» 4 1/2 (1/2). The distinctly observed increase in the splitting of the Mosabauer 
| spectrum components indicates that the internal magnetic field at the tin nuclei co- 
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| Sneides in direction with the applied electric field, with the mgnetic moment of 
the tetrahedral sublattice parallel and that of the octahedral sublattice antiparallel. 
to the applied field. Since the internal magnetic field at tha iron nucleus is always 
negative relative to the mgnetic moment of its ion, it is concluded that the fields 
of the nuclei, both tin and iron, situated in the same (octahedral) sublattice of the i 
Several explanations of this fact will be l 
discussed in a future article. : ible 
the operation of the appcratus and Y 
Orig. art. has: 1 figure. 
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SOURCE : Fizika tverdogo tela, v. 8, no. 2, 1966, 515-524 


‘TOPIC TAGS: particle annihilation, crystal theory, ionic crystal, positron, elec- 
itron positron pair : 


“ABSTRACT: The authors study some of the fundamental characteristics of annihilation 
of thermal positrons bound to negative ions, An expression is derived for caleu- . 
‘lating the energy of bound states of a thermalized positron and parameters are tabu- 
lated for coupling between a positron and anions in various ionic crystals. Formu- 
|las are given for calculating the lifetimes of positrons on anfons in fluoride, 
,oxide, chloride, sulfide, iodide and telluride fonie crystals. A table is given 
ishowing the lifetimes for positrons in varlous crystals calculated from these formu- 
‘las. The authors discuss the angular correlation and momentum distribution for 
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‘centers of gravity of electron-positron pairs in the two-quantum annihilation pro- : 

,cess. A comparison of theoretical data for lifetimes with the experimentally ob- 

_ served values shows that annihilation of positrons from bound states in quasi-atomi¢ 

, Systems - of the positron-anion type should contribute a short-lived component of 
12°10 “10 sec, These data also confirm the possibility of a still shorter came 

snent in annihilation of positrons fron ground states with a lifetime of tgvl0 ! 

sec, This hypothesis is also confirmed by the calculated half-width of the angular. 

| correlation and by maximum momenta for the centers of gravity of annihilating pairs: 

i Orig. art. has: 1 figure, 4 tables, 37 formulas. 
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wave passes through the rubber, i.e., ina time of tie order of see, Thus, 
rubber (MW 80,000 — 200,000) at a pressure of 30,000 atm in Gis shouk wot. 
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cross-links are formed per gram in 107% see. Orig. act. has: 1 figure and i tows 
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ABSTRACT: This is e continuation of earlier side (Doki. AN SSSR v. 155,,651, 1955), 
where polymerization /of several solid monomers by a, shock ware wos observed, and 
the enersy release was estimated, In the presen} article ihe. authors compare this HH 
energy with the energy obtained by the subetanee fs a result of compression by the i, 
shock wave. This is done by obtaining the dependence of the specific volume of fea 
the substance on the applied pressure from the shock adiabat of the investigated “jl tae? 
substance. ‘The estimates ere made for acryl amide, which wag used in the earlier 
study, miking use of published data on plexiglass and polystyrene, which have the 
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some initial density and approximately equal compression corificients. Since the 
passage of the shock wave left no traces of melting of the substance it is con 
cluded that a considerable portion of the thermal energy released at the instant 
of polymerization is transferred to the shock wave, being converted into elastic 
energy of the substance. It {s also shown that the enerpy released during poly- 
merization is approximately equal to the energy lost by the shock wave to the coim- 
pression of the monomer. Therefore the additional fraction of the energy ootained 
py the shock wave from the chemicn]. processes 18 comparable with the totel energy 
obtained by the substance upon compression by the shock waye. From a detailed 
theoretical analysis made by N. M. Kuznetsov at the authors! request (CnETF v. 4g, 
1526, 1965) and from other considerations it is concluded that a detonation can 

’ oceur as a result of polymerization by & shock wave. ‘The authors thank Academician 
N. N. Semenov and N. M. Kuznetsov for a valuable discussion. {02 ] 
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AUSTRACTS. A etudy has been made of the effect af radfation an tie 
adhegfon of certatn elastomerg-or polyethylene to such substrates as 
celloshane, pelvcaprolactan f£iflms or glass, The spectmens were prepared 
and irradiated whith fast eleetronga when fategral dose of up toa 109 vad, 
Te wae ghown that the adheawflon attains a maximum atoa piven dase and 
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_then drops with a further increase of thea dose. The tncrease of the 
-adhesiau was attributed ro the radfatlon-tuduved acceleration of the | 
, diffusion of macromolecular segments in the contact zone, The drop cf ! 
the adhesion with a further increase of the dose was explatred either .i 
as cross-linking in the elastomers (butadiene=styrene and nitrile | 
‘rubbers) which causes shrinkage stresses, or as degradation (butyl rubber),: 
‘High adheston was attained by irradiation of Specimens prepared with 
‘cellophane or glass finished with vinyltrichlorosilane, In the case of | 
cellophane, adhesion increased with dose up to ~ 107 vad (maximum : 
radfatiLon withstood by the substrate) to attain »v 275 g/cm, Adhesion of 


j 


polyethylene to glass was increased to about 400 g/cm by combining f 
'vinyltrichlorosilane} finishing of the substrate with f{rradiation with 
doses up to 5 x 10’ rad. The high adhesion of aystemn subjected to this 
combined treatment was attributed, in addition to the acceleration of | 
diffusion phenomena, to chemical bonding between the adhesive and the 
;modified substrate, Orig. art. has: 4 figures, 
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ABSTRACT: ‘The Mossbauer effect was investigated in highly dispersed tin particles 
having diameters of 250, 370, 600, and 1550 A. Tne dispersed tin was produced by 
evaporating liquid drops ina helium or argon ctmosphere and condensing the vapor into 
aerosol particles. ‘ihe particle size was repulnted by the rate of flow and also de- 
pended on the gas. The mean particle size was determined with an electron microscope. 
The spectrum for the highly dispersed tin consisted of a single line characteristic of 
ordinary polycrystalline §-Sn with a chemical shift of 2.6 mm/see (relative to Sn02). 
The probability of the Mossbauer effect f' was measured as a function of the tempera- 
ture (T) and particle diameter (d) from the area under the spectral absorption curve. 
The results show that f' diminishes with decreasing particle diumeter, starting with 
dm 600 A. The temperature dependence is steeper. The variation with particle sizes | 
is connected with the influence of the surface. The Debye tesperotwre is determined © . 
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ABSTRACT! The authors ured the nuclear gamma resonance (iiossbauer 

effect) method to investigate the dynamios of the motion of tin 

atoms sorbed on the surface of silica gel. A apactal cryostat ; 

fas constructed for temperature measurements. 3, ALL mensurements ~ | 

iwere made on a nuclear gamma resonance spectrometer with source 

‘ An the form of Sn O02. Analysis of the experimental results 

‘indicated that the tin atoms at the surface exist in two states 

:fme the tetravalent and the bivalent. Investigation of the tempera~ | 

: ture dependence of the Hossbauer-ef fect probability indicated that ° 

‘she tetravalent tin is fixed on the surface through physical ‘< 

‘sorption; and the bivalent tin, through chemisorption. Consideradis 

asymmetry of. the doublet nomporenta was found in the socotrum of 
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It was found that the eleotric-field eradient at the 


ti 
sn tis nucleus in SnO increases With an increase in temperature 


and significantly exceeds its value for the crystal state of 3n0c 
The following were evaluatod on the basix of the exnerimental 


. findings: 


of the Sn02 +NHz0 molecule on the surfooe and of tin atoms withe. 


the absolute values of the mean rqiare dispiacenents 


in the molecule as a function of temperature; the zero-vibration 
energy of the tin atoms and moleoules; the energy at which the 


bond. between molecule and adsorption center on the globule surface | 
disappears; the absolute values of the mean squara displacements 
af tin atoms in SnO molecules in a direction perpendicular or : 
parallel to the surface, as well as their temperature clependencee, © 


The authors point out that by extrapolating the absolute values 
of the wean square displacements as a function of temperature it 
is also possible to obtain the displacement values at absolute 

‘zero temperature, and this in turn aakes it possible to evaluate 


‘ 
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the corresponding vibration frequencies. The value of a tempera~ | 
‘sure dependence such.ae the one obtained by the authors for physica) 


sorption makes it possible in principle to find the forn of the potential well 


for sorbed atoms or molecules. 


in subsequent publications. The authors express thoir gratitude to J, Yo, - 
No r, V. Me Chertov, and I, Ya, Garzanov for their interest: and uid in the 
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work, and to Yu. M, Kagan for his discussion of (the results. (JPRS! 
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ABSTRACT: The radioactivity of rubbers, rubber mixtures, and their ingredients 
irradiated with 20—30 Mev electrons has been investigated. The study was under- 


penetrate only to a small depth (2—4 cm in a substance with a density of 1 g/cm?) 
ang, therefore, are unsuitable for the vulcanization of large-size products. 
Theoretical analysis of the problem and experiments showed that; ly the reactions 
proceed under the effect of electromagnetic radiation generated as a result of 
deceleration of fast electrons in the substance; 2) irradiation of rubders, rubber 
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mixtures, and their ingredients with fast, 20--30 Mey electrons forms the radio- 
active isotopes el). 0'® and zn®3 as a result of +, n-type photenuclear react Lows; 
3) owing to the short halflife (minutes or tens of minutes) of these isotopes, the 
radioactivity which is induced in the irradiated specimens decays in a matter of 
hours; 4) rubbers, rubber mixtures, and their ingredients are not activated with 
secondary neutrons; 5) the use of fast, 20—30 Mev electrons for the vulcanization 
of large-size rubber products Presents no danger for personnel, proyided that the 


. irradiated products areheld in isolation for one day, Orig. art, has: 2 figures 


and 2 tables. 
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